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Objective:
♦ Modular apparatus designed for fundamental droplet

combustion investigations
• Investigate bi-component fuels
• Examine the influence of sub-buoyant convective flows
• Study practical fuels
• Extend single droplet studies to binary arrays of droplets

Relevance/Impact:
♦ Extend single droplet combustion studies of pure fuels to

consider idealized fuel mixtures and practical fuels
♦ Extend single droplet combustion studies to environments more

relevant to engines (droplets in a flow-field and droplet-droplet
interactions).

♦ Use experimental data to develop verified detailed and reduced-
order models of droplet combustion.

Development Approach:
♦ PI unique fuel/gas containers built and launched to existing on-

orbit Chamber Insert Assembly minimizing up-mass/volume,
costs, and crew involvement

PI Team:  Prof. Forman Williams, UCSD (lead)
                 Prof. Frederick Dryer, Princeton
                 Prof. Mun Choi, University of Connecticut
                 Prof. Benjamin Shaw, USC-Davis
                 Dr. Vedha Nayagam, NCSER
                 Prof. Thomas Avedisian, Cornell
                 Dr. Daniel Dietrich, NASA GRC
PS:   Michael Hicks, NASA GRC
PM:  Terence O’Malley, NASA GRC
Engineering Team:  ZIN Technologies, Inc.

Left to Right: Image of Bi-component fuel droplet; color image of
burning single fuel droplet; FLEX Chamber Insert Assembly
Apparatus; image of burning droplet subjected to convective flows.
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